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FOPZvrORr 


‘Piia  Is  cne  of  %  teri^‘8  of  tpfci.  l  Industry  .Jiaiyn«B  liscusjing 
from  a  ccxmodity  or  Individu/tl  Industry  point  of  view  tiip  outst'.mdtng 
itor.t  TOtering  into  the  tnide  of  Jup^in  rroj’***  «itii  its  Enplrt*  rnd  r.ith 
forvigi;  ccuntricst  The::o  ■'nnlysos  rirv  a  part  of  a  larger  project  •.•nlcl; 
Include?  comp ilr^tlons  (annotntod)  of  inij'ortje  and  exports  of  Jap^n 
pro!<?r  by  sources  ond  doetinetlcns;  sun’eys  of  certain  of  th«  colcnicl 
nr.ri  e,  c*jip^i:\bislng  their  Empire  and  I'crf  ign  trade  and  postwar  probiem? 
'r>'latlng  thereto;  an  over-all  atudy  of  tlio  trade  of  Japan  prop*  r;  tnd 
e  survey  of  Jnpen’e  shipbuilding  Industry  and  jhippint  scrylcrj:  -me  rt - 
qulrt'iKJntB  in  the  prewar  period.  In  ail  of  tbo  studios  .Iiincnurin  luiS 
beer,  ihcludoo  as  an  Ei;ipirc  area  owing  to  the  eolitid*'!,  ccononlc,  »  nd 
military  do:Unance  cf  Japsn  in  that  area,  especially  during  the  last 
d(  cado. 

tlost  oi  toft  data  in  thoso  an.lysis  were  tiken  from  cfiiciol  and 
semiofficial  gspanuso  sources.  Hot  only  hsvo  arrora  unu  inconsisten¬ 
cies  frequently  been  detoctod  within  individual  volumes,  but  many  duto 
from  different  sources  suppoFedly  reporting  cn  t!io  s.'jne  subject  ar<  ir- 
rrconcllable.  It  is  voiy-  liJcoiy  that  l<,rgc  shipments  of  goods  report¬ 
edly  moving  to  Krantung  from  Japan  have  been  in  large-  part  ni.reiy  ti”vnr- 
shipm-mto  destined  for  /4.'uichuria.  In  addition;  the  data  probably 
exclude  Urge  shipmonts  of  connoditlep  mado  to  end  from  Empire  ar.as  for 
military  purposes. 

Th-,  pros-jnt  report  Is  one  of  a  numb.r  .i.ich  wcr.i  pr-.p  r  d  during  DU 
•uio  1945  for  the  Foreign  BBbnoolc  Administr  .tlon  ty  neob ‘rt.  of  the  st-.ff 
of  thi  United  Ft.itos  Tnriff  Commission.  Orin;  to  the  desire  of  tlv.  Forii.pi 
Economic  ACnlniPtr  tlao  to  obtain  this  natsrial  as  promptly  as  josslbl  ,  th-- 
reports  ’.Tzn.  riot  r-iviowj^  by  too  Tariff  Commission.  All  Rt>t..m-ntj  of  f  ict 
or  opinion  in  thos«i  rij^iorts  are  attributatlc  to  too  indivldjal  stiff  m -mb-rt 
vho  pr  -.pa.  ad  then.  Tho  r-  ports  wore  origlnvlly  int  ne'-.d  for  coni  id  .ntiul 
uso  of  govomnont  ag  -ncles,  but  ai’.  now  b-  ing  iTc.dc  (jublic  vlth  th-.  cons  nt  of 
tho  Pov.ign  F.conomic  Adninl  strati  on. 
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Int^roduction  and  suroaarv 


%■ 


Thr  l.jaders  in  aBnufacturin;^  <.>lociricnl  equipment  huvo  been  tlio 
Unit<»d  Statrs,  Great  Britain^  Germany,  Japnn^  Swed«m  and  Switsorland,  In 
about  Uiut  order,  although  Japanese  products  probably  have  been  of  tooe- 
vmot  inferior  quality.  Tijose  countries  supply  the  world  *iih  electrical 
fipjar  tus  wr.icii  tlio  oUier  countries  arc  not  equipped  to  nnKe;  tiioy  .  Iso 
c-xchangr  many  products  among  themselves.  By  reason  of  bettor  quality, 
larger  mar!:ctc,  or  T.ore  favorable  unit  labor  costs  duo  to  lcrgc-.sca.lc  pro¬ 
duction,  they  >ro  able  to  ccmpt.te  in  exj  ort  .nurtcots  for  ■'umy  of  the  wvro 
simple  goods  with  countries  which  produce  on  a  srasllcr  scale. 


Japen  iius  at  honw*  the  most  important  raw  materiel  coppor;  it  h».d 
largo  woll-oquippi'd  .mfnufacturlng  plants,  .inginecrs,  and  trained  T.orkmen; 
and  it  had  ..  i.ido  honw-  auii-kit  for  ito  products,  based  on  extensive  pro¬ 
duction  and  use  of  electricity  In  industry  .and  in  the  homo.  It  also  had 
the  advmtago  of  a  low  scale  of  •.egos  to  strengthen  its  conpotitivo  posi¬ 
tion  f t  home  and  abroad. 


li;*!  rapid  grovth  of  the  Ji  pan-.'sc  industr;.'  is  .apFcrunt  in  the  fact 
t.i.at  the  value  of  its  output  increas.-d  from  2(XJ  million  yen  in  192*?  to 
750  million  in  193fc<.  Particularly  strliting  was  the  .Jevflopnent  of  the 
h>?Qvy-c-quip!acnl  branch  of  the  industry,  in  /•hicii  the  output  incro.ased 
from  11  million  to  57  million  yen.  During  the  same  piriod,  exports  of 
electrical  goods  rose  from  20  •;lllion  to  110  nllllon  yen,  whereas  imports 
f-.lJ  from  18  million  to  fc  million.  In  113d,  about  CO  jH-i-cont  of  the  rx- 
forts  of  JufCJi  ’■•ont  to  Fmpir.  f.r-ns,  m  large  pirt  cf  the  ini-orts  ii. 

I'lt-T  yer.rs  »v.s  brou^t  in  only  by  rccson  of  the  Covcrnc..  ni's  desir.  for 
ipced  In  complcti:;g  it.c  var  progi-am.  Apparent  c.jnsuBr  tlon  oxp  Jio.'Q  al.most 
:‘.s  r?  j  idly  r.a  production;  it  rose  from  19?  million  yen  in  1929  to  647  '.11- 
licn  in  i938.  (bee  table  1.) 

In  my  liriU-tirn  on  tlic  obliity  of  J'.par.  to  lur-.ki,  v.cr,  txo  H-nnclies  of 
tn*  ••icctrlc.j.i  industry  particularly  must  bo  ccnsldurod: 


(1)  Th.j  rlicpt — p-rtieal'..Tly  the  gi*eat  shops — of  U:o  i.hro^  leading 

•  J .  ctric.?!  .V!.ufacturlng  fii’ms — Shlb.  uni,  Hitachi,  fjt»d  .".itsubif r.l — which  r 

-r.  tquipp.-‘d  to  .lak.  lihlj.s'  turbines  •’nd  Innui.virabiu  cioctrlcol  goods  for  1 

conb;.t  :^'iteriol,  to  supply  liio  equipw.  nt  for  expanding  other  war  induslrii  s, 
ina  to  convert  in  part  to  th.'  prouuction  of  he«vvy  .'naw.xnt. 
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(2)  Tb...  firm:-  -’.king  wllos,  tclophcnes,  radio  tubes,  .md  limps.  •  ^  ‘ 
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Tho  ti^rco  flme  in  Uir  first  brr.nch  arc  siinli:  r  to  Uic  largp  electri- 
c:  i  f  ■  xns  In  the  United  StJitca,  nltltough  ttiey  arc  ^^nK.llcr.  Et.ch  hiiS  a 
nanber  of  plants  sc^ttcTod  about  the  coiuitry,  "ith  ccpjirr.t*  shoj'i.  each 
d*  voted  to  the  production  of  r.  group  of ’electricjil  apparatus.  The  shops 
rml  ..Uicnincry  required  for  buiiiing  !jcavy  r.pporatur  (stoan  and  »-aUr  tur¬ 
bines,  gonorntors,  electric  locoiaotives ,  steel  .uill  equipment,  and  largc- 
.notors,  convertors,  i  nd  transforricrs)  .‘re  so  large  that,  if  *hcy  -.yure  dis- 
m..ntltd,  they  could  not  be  replaced  without  the  fret.  bi''Coning  knovn.  In 

iddition  to  tlie  largt  firms  already  nentionod,  U:cro  arc  tliroc  smaller  once 
producing  similar  apparatus  which,  xhnugii  cnKilioi’  tlion  that  of  tho  three 
ii,adtra,aro  still  of  substantial  size. 


Factories  rTV:king  radios,  telcpiiones,  radio  tubes,  r.nd  iwpB 


.  i 


clo.'vt-iy  rcl'  toc*.  The  nnnur^cture  of  the^je  proau':tr*  i3  a'Tricd  on  pwtly 
by  the  tlivoc  1  rge  firms  alriady  nentionod  and  p*rtiy  *'y  otnor  firms.  Tlie 
larger  comprnics  ari*  equipped  with  facilities  for  naking  semifinished  con- 
ponents  for  su'^h  products,  in<?  .dth  intricate,  high-speed  rrdilnoa  for 
m>  king  l^npr  tr.d  radio  -nn  oUasr  electronic  tubjc.  I'r*  su^^ibj.y  they  also 
have  an  engineering  staff  capable  of  designing  Jid  developing  r:dio  and 
nidar  Kpp.r;  tu;  <'Ssontlc.l  for  nlllt.'.ry  use.  It  would  not  b*’  ersy,  if  i^ 
were-  ausir.  bio,  to  contiol  tiie  mrrufacture  of  r.  e.io  components  ctner  tlian 
tubos,  as  they  or*?  mado  by  simple  v^quirraent  in  nu.ny  scattored  homes  and 
■■hopE.  Slcctronic  tubes,  hovrvr,  cannot  be  n.’dc  in  quantity  by  quickly 
inprovlsod  nschines. 

The  vlinination  ol  thi  c.tctionj  of  U.c  Industry  -.viking  heavy  equip- 
nrnt  did  electronic  tubos  night  rcduc-"*  tJu-  vilue  of  tinr  output  of  the 
It,  luctry  at  c  whole  b;/  20  percent.  Th:  n  rMindcr  is  v.vli  nuitucl  to 
Jap'-ne  su  Conditions  -nd  shouid  b».  r.bl  •  to  supply  li  ime  iiCji»n.nes,  wiUi  a  sur- 
piur  for  xi  art  to  aria  Lie  countries.  0th*r  brtj-.ohea  of  tiie  industry,  of 
-.ourse,  r-rc  not  without  miilV.ry  value.  Th>  r.lrc  dn;!  c  I'le  br  n'h, 
u.'^uilly  yrodurir.'i ,  in  t'-ms  of  v.-lu*-,  one— cui.rtor  of  the  tot<  1  output  in 
tho  industry,  is  of  military  significcncc.  It  v;ould  be-  difficult,  how- 
ovor,  to  CvTntro]  th<.  ..-ntiro  olc-ctricai  innustry.  A  J:.p;iriesf:  dir.ctor;/ 

31  the  industry  lists  about  of  firms;  doubtless  cu.ny  mere  snalier  firms 
•1  idc  oorndo.te  prooucts  or  prrts  for  salt  to  :.pr...!T.blerd.  Jf  p;;Ti  h  .a  -i  ^yOoa 
cu;p!y  ■'1  copper,  and  the  v*-riety  of  other  required  .T.-itvriT  is  mo  their 
pcisslti  .nibaritutes  is  so  gr.,:-t  .  s  to  prr  elude  eny  practicaMo  regulation 
by  conti-<i  of  imports. 


Much  of  thv  recent  i-.rge  color 


,  ,  j  ,  PURL:  httn://www.le2al7tools.org/doc/5e06cf/ 

liaJL  trade  *-i5  In  niiuhe  r-  nco  or  tlio  ^ 


pi*  r.  of 


tin.  Jrp  r.  5.  Gov- sTincnl  to  incur. trirlizc  the  poI.t.!*  r  in  pri  jk  ra¬ 


tion  for  war.  Modorat*  postwar  r<-quirc-iont8  of  tiu  colfniLcs  could  b* 
luppllod  by  tlic  J-p-nose  iudurtr-:^,  or,  probably  t  hlidn  r  cort,  by  Kurep- 
or  tne  United  Gtate.a, 


» ■»  t c  •  f  »■»»*»>*»■» 


3 
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The  ccnpleV  ellnlnr.tion  of  the  eioctri&"JL  &<)ulpmunt  liKtetry  to  . 
J"prm  would  crcnte  a  rather  large-Blse  daannd  for  inf>ort8  of  V 

Tor 


asj  the  need  of  equlpnent  for  .TainU-nance  >jad  peace  tine  devolopn^iti,  to 
Jfpen  would  bo  considerable.  On  the  basis  ef  i  rowtr  c'4i8iin|>tlon^^  itto  J 
ronsidorine  Uie  r«'’!'cctino  needs  cf  the  coi«ttzy  a-ftor  the  war,  inj'oHl^  r 
under  such  conditions  night  be  abouu  200  alUloh  yen.  ,  ,  4^  '  '4, 

■'  '  ...  ' 

Electrlcf J.  equlpnent  '■ouid  ch.mgo  fTon  an  oxfort  to  en  i.aport 
Todily  in  Japan's  trade.  Boenuse  of  the  critical  need  for  encoum^pj;  ”  '  ’ 

industries  in  Japan  rhicli  are  adapted  to  the  onvironment  and  r.-souifoorf  of  a  f 
tfit  countr:/  !-nd  nr.y  cro&ta  export  bfilances,  ife  .’pr*?*'*'*  tlie  roro  no^r^o  ^ 
control  mccjures  outlined  above  pertriining  to  horvy  equlpnent  and  elootxt)4ie''''Di'?  ' 
tuber  would  be  most  advisable  in  this  industry.  -  '  . 


Tabic  1.-  Electric -I  equlpnont;  Production,  inports,  cxporti 
md  consumption,  Japan  proper,  1929,  1933,  and  1936-36 


(In  ntllion.i  of  yon) 


* 
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Year  : Production 
: 

Inpwrts  1/ 

To 

Efirlro  orons 

.  .  Api'erent 

Other  J  Total  |  consuajtion  ^ 

1929  — 
1933  — 
i?36  — 
1937  ~ 
.93"  — 

I 

200.6 

21fe.5 

403.2 

555.1 

749.8 

lb. 4 

5.6 

5.0 

5.3 

7.H 

11.1 

17.9 

52.4 

74.4 

38.0 

i  t 

9.1  :  20.2  ;  198.6  . 

13.6:  31.9  :  ’  192.4  ^ 

32.3  :  64.7  :  323.5  ’  4  Ji 

2b.9  :  103.3  :  457.1 

22.4  :  110.3  :  647.3  ^ 
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nports  from  Er.j'lre  areas  were  very  nagligiblc. 
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r>ourcc:  Ttbles  3.  and  h. 


!‘'.rt 


to  itself  <hc  J-.pan' 
..ImoPt  all  of 


sc  electrical  industry  probably 


L‘jft  in  Icrfi' 

onuid  ceniinuo  to  sup'pdy  .ilmost  all  of  th^  donv«tlo  needs  for  eloctricnl 
po«vic,  i  xcept  for  sonc  of  the  nost  'dvrnced  rr'j>iuct8,  and,  ftirther,  j  rtfvidc  ^ 


subst'.'.nti’'!  Eurpluf  for  cxi  crt.  Quality  of  output  would  JLlKcIy  l.-.tf'^Omc- 
-.'hat  hohlno  that  cf  U\c  /merlcan  and  K.uro|’C'in  butj  uti  ’  cxr  '^rto  r.culd  jflkcly 
bo  iiTgciy  of  the  sinp'ler  consumer  goods,  sold  in  rvirkctt  *  rice  is  the 

first  consioe-ration  and  lower  quality  is  tolerated.  Pl|^:i‘5p^g«p'4j^.(p®>.org/doc/5e06c^ 
ihit,  tn.’  usually  io‘  individual  Inconv-s  in  Jap.'j;  will  for  soae  tl!***  support* 

!•  r{»c  org;  iiizf  tiriiu  such  as  Lhese  in  th*.  bnltod  ^.tt•t^•p  iv  king  re fplRc rotors,  jr' 
ci  •■ners!,  and  (>th<  »•  i.outtholo  .* :  j  lime*  o. 


i  *  I  i  I  l’ 


A* 

'  < 

.  f 


I  t  I  I 


I  *M  "M  f  J 
I  M_»  M_ 


I  '  ' 

I  C  -  <  L 


^  jTrsr.'ti  feui  ply  of  cof* '•■■r  rhoulri  be  ;dv.cj(i'’te  for  r.o.Tv  l  j  encetln® 
I'ra4ucti<jn.  Oniy  ennll  qiintitics  of  <  tht-r  neotit  d  lo  would  have 

to  t)?  ir'ortcd.  The  colctl  -^  wore  nev^r  inj'ortf  nt  srunes  of  rr  w  ^nt'leri''! 
for  Uto  olcctricr.i  induaix/.  They  have  supplied  n  siK'H  rnh.unt  of  coif-er, 
nnlchf  if  nooded  for  the  industry  nftor  the  vxvr,  probably  lould  he  had  to 
b«»tter  advr’4r»t'’fjo  frojj  olht  .*  sources . 

If  the  J' r^ncae  Indur  sry  is  net  11.  ited  fro;.,  rlth  >vit,  i  ij  orts  e.l 
oloctric'l  gcods  probably  "culd  bo  c'’.nJ*ir.eti  •acotly  to  ccx^''in  tyi'oo  ol 
tel-sijrvh  •jkJ  t.(;lt|  hfne  aj  y<r:  tus.  In  pn  war  ye  rs  tr  orts  of  Uirse 
eoc-lB  r-ngod  frr.m  1  niliic  .t  tc-  J.5  nillicn  yen  '.nt.uvll.v.  If  .Ti  Jurtiv-n 
rl‘  c'irt’ln  iHievy  equi]  rat:n*>  '’no  electronic  tubes  is  rr  jbibited,  in', 'irts  of 
such  oquipratnt,  vfiluc'i  at  25  willlcn  yen  .••mu  Ijy  on  the  lx. sit  oi  pvt-wur 
prices,  vifjuld  i.robnbxy  be  needed. 

'•oscrirti  .n  ♦nd  uses 

The  ivnufi  ctuTi;  of  vltcU-lC'.J  ooul.riiint  is  rn  Industry  oti\ts<id  of 
a'>ny  indu.'.ti-i-:P,  aiffering  ridsly  in  ec^ncnic  c  r.ditions  nd  in  tochnicr.l 
r’;GUiro,ientfc.  The  pr  . ducts  i  f  eec'i  bi-nrh,  ho.  evor,  do;^nd  for  U>oir 
utility  Ujon  tliosf  of  ..i^iior  brr.r.ciic-,  -  s  rr^  us.?  of  electricity  requires 
me'ns  for  gent r- ting  it,  for  tr- nsnitting  it,  -r.d  for  oht;  irdns  f.cnc  urt- 
ful  result  fron  it,  rnd  aiia-'lly  -.ther  J..vico-’,  s  f<  r  cr i.trolling,  r»?f.sur- 
Irg,  or  ricoifying  it. 

As  clfcctrlcrl  •  j-p-r-itur  .-nd  th*  c  n-jiti-vtip  undtr  ohlch  it  Is  n<d( 

V  ry  gr.--tly,  d' ny  producers  si-oei'ul'ic  in  cert '  in  giaUiS  of  products, 
itr.  rr.,  1<  rg‘-  C'  pivl,  j  reduce  -.ido  v  ri  \y. 

^i-lilyiiy  !  h\  ecti  . — TTio  ••ytont  to  •hlcr  '.r.  '.iloctri- ex  f'lctoo  H  I  bi 
f •  ■- n V .  rt'.d \«f  '  r  ua.-'s  In  v..- r  olil  der  viu  .n  thi  m-ed  for  U;e  v  rieu.s 

I'ind  I  lir  .regular  line  of  j  r- •ducts,  '.ithor  directly  .-b  c.vnpon'-nts  of 
w.*  r  >r.’'t  rirl^  or  Indirectly  -.3  equij  nent  n-cess-ry  to  •axi'i.d  thi.  out;  ut  of 
vr  in iustril^K.  A  I'lgc  i  iectric'-l  l  im  crj»  e'sily  produce  turMneS  and 
•11  the  ccnplcx  olcctrlcrJ.  syst--:..’  lor  .•'•;nhipp,  teltihuv*,  r'ldio  nd  r’dri* 
•pp.  r-jtus,  nvl.f  tli'ri  instn«o..nt;  ,  i  nd  s..-rchlightu.  Otiier  j  ortl on.*;  of 
•  •  catl-K*  roi'uctli  ft  r-icHitl  's  c».r  b?  eonv.?rted  to  n^’klng  titikc,  guns,  and 
v.ri'.  docs.*  In  th*  Unit'  d  r.t'-l  ;  of  tli.'  l-rgest  el.:ctric»l  fims  have 

'fnv.;rt.;y  ncr,  thi.n  h'lf  of  J  'ir  f-cllltier  to  ro  *<inj  .'uoh  pr'xlucts. 


He-  vy  gel 


H  1-  ting  or  r-  iv..r-st.atl»>B. 

le  by  gonrr-t  rs  c*  uj  i.  la  r.'it.  r-  or  st.'ej— nriven  turoine.'?, 


.org/doc/5e06cf/ 


0».  1  •■•g*  SC'.-  - 

g  n.'.'-rli>  built  s  '  r  •nj.'.siv  unit.  Bo«- us..  cc<  noriy  IncrcMiin  ••ith  tiio 
siv...  .f  the  St*  il'.iii  nd  ui'itt',  *•!;  tr -n.*  is  tof;.T<i  l  ug.  r  C'.pf.ulties.^ 

A  nlili'T.  d'll.^ra  or  r;  n.-  Is  n-'t  -n  w.co’T.,.n  ;  -ice  J.:r  rvc  ■v  chine.  Fims 
•a  icHc  <uco  -i'  dilrcs  t  t  vc  ie  -'v;/,  exp  n.  ivo  lv  cnin.-ry,  i  large  rngl- 
>  i.y  ,rr  nit..ti  n,  .ml  mj  If.  i  i«;uld  cr;  it  .l.  Such  c  v.,  .ni-'S  ere*  foui.n 
nly  Lo  ir.'iu.-tii  *  c.untri.  s,  <  n.t  nuf' ctcring  cf  those  n/.ehlnos  Is  gen- 


..•r-  Uy  c  nleJ  *n  Jy 


n  It  .•non!  th:  r.  Uo  ■  r  three  fims  in  encli  c  untry. 


>  ■»  M  *  >  >  t  t  t  ~n  f  j 

II  I  1^1  ”  L  <  L  *  L  <  L 


I  'i  ~i  ~i 

t  C  ”< 


A' 


■J  /; 


Eloctricrl  g^e:  atlng  equlpn-nt  ir. ,  i  f  c'  urcf ,  ni^ci.ss.  rj-  lor  '  v'-r 
eci.-inomy,  f-nd  n''y  bv^cedcd  in  Incrv  ;it<:  qu:>ntltl>.L  to  ,r.  vlUu  ^  ■jv^r  f 'r 
«»xirnding  v?r\r  induM^e&t  The  cquip^Knt  It  14n6-iivi.-a,  h<". .yc-r,  •  nJ 
Tfi'l'icojiont  ie  infidmeni.  Althuugn  tiif  indirect  ccntributl^r.  of  this 
br  jich  of^c  indu;»tr«j|^.  r<T  is  n,  long-t;=rr.  motlng  cf  the  den  -nd  f' r 
acre  indufl^:  I  j-  olthc  u^^lack  ~f  such  equlj  -nent  C'm  bo  ;  .  rtly 

‘■ffsot  by  the  iudtkry  is  rfcll  fitted  fer  dir.-Ct  c- rtri- 

buti-.n  tf;  irur.  Of  o\^t«nding  injd^inoo  nro  its  fncilitits  f.u'  building 
Intublnes  for  j Tryellln*  larcti  sliii'SjIk  inj <-.r-tr.nce  which  wy  K'  judged 

fact  ti.tit  'n  ^ric  .-n  eleot,t*:d  con.  my  h^s  built  in  3  ;r.r  yo.  r-, 
ittiiM*  tu|^ine6  tot:*ling  in  er.jtcity  •rcc-qu-.rttrs  the  c''p..city  nf  tni'se 
buU|  for'all  pur]  rses  in  the  ,  receding  40  y-iare.  It  hrs  rj  ilied  ivivti- 
^^4bjrroducti''n  netheds  lo  building  ryrine  turbines  of  30,000  h-'rjc'/vr 
^ch. "  Ouch  fr.ciiities  inv.-iu'iblc  in  building  uj>  t\  Ir.rgu  n-  vy  or  '.ter- 
chnpt  nnrine.  A  shop  cipr*blc  of  building  olectricf.l  n-.'c;iin.:a  •  Ith 
di/'ootor  of  40  fet»t  •  nd  v.wighinp  pve»-  1,000  tons  is  <-f  grtat  v”Xut  ivhen 
hwrry  iracxsont  is  w:ntcd. 


The  lo.rgcr  siaps  of  oJjectric  ntors  rre  i;uite  siail  .r  i 
i  nd  riwc  usually  n-dt  by  tho  sent.-  fims. 


generuterr., 


The  cumitnies  tvklng  thie  heavy  apparatus  uju'lly  ee  u  ?/idc  v.-.ricty 
of  other  cloctrlcal  goods  for  stie  t'^  j  owor  coart-nics  md  to  iriv.itc  cen— 
Buners. 

F/iro _.,nd  ,Cf.blo.-— Hire,  bar-,  or  intulrt<-U,  riistrlbut>:8  electricity  to 
I  locos  vhoro  electricity  is  meded,  it  spivade  networks  for  coru-unication, 
'nd  It  fonis  lnti»gr.  l  parts  of  most  olootric^J  pr.rf.  tus.  Fcr  Oi  rryinp 

-If  ctricity  it  is  goner  liy  mde  of  copper;  son,  is  a- do  of  .  lutilnu^;. 

"or  no- ting  and  other  »ur;  cscs,  i  Hoys  of  nickcx,  chroniun,  inn  other 
af’tcrials  '.re  used.  For  i3<y8t  purjoFts  other  th.an  for  long  ''Vt.!rJ)u';d  linos, 
iMctricr.J  .'ire  r.uet  be  inr.ul'.ted  olthoj-  with  enamel,  cotten,  silk,  rfc**. 
Cl  ^.h ,  /nmiffh,  w:ix,  oil,  glass,  asbcct-js,  or  s.'.i<ie  oti;cr  rc.tcrlul.  •iuc!' 

'f  -..o  cable  i;  jrctc  ct.  d  by  fber-th  S  lead,  cr  by  a  wind  in,' of  ste-1. 


of 

.  I 


ni 


Urge,  eloctricoi  ci  n;  «>ni<J  a-'kn  wire  nnd  cable  as  .t  p  rt  of  u.c-tr  Alnv 
i-^txUc  1  goods;  f  '.Rv  spocicllze  In  it,  n.-»king  little  else.  Co;  p,  r- 
.  nice  lind  Wic  }  r.;ductlon  if  win.  .nd  c»'Me  .  profitt  blc  utlct 


caller.  T»!lrfr.<n<  c'-ip^nics  needing  s^t-cl*.l  types  3i*nuf.‘ oture 


»■  r..',uir::i».-nts. 


of 
■  Ir 

.■■p; 


Mvt.  'nd  c-.blc  il'nU:  c.  ntributi'  directly  to  w.r,  as^ltoFgiv  ciu- u-IUy? 
>  Inducts  :rc-  nguinc  for  field  ccmunlc^  ti,,n;  for^  A^thlfs,' 
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n<  & 

.Ti  n* 


nJ  t  rk£;  •  nd  f<r  innu. vrabit  r.iot' I’s  /  nd  insti’umonts  in  cofib'it 
The  United  .S<,t  t<?3  during  th*  1*  ttcr  j-rt  t  f  tin-  k.  r  rctjelnd 


i  ul  3Jil,fX)0  nllob  f  "ire  ,tr  n  ntn. 


A  •  ■  • 


InJui  trl:  I.  Jll^jtCLs. — Fjt.-'Dil.'P  »f  rucis  -ijrr'itus  rt  '  •  r.rl 

inf*uritri..l  hoptinr  •^qulj  nent,  electric  i'urnr.cv3,  /  nc*  jorVibit.  t.  f>l^. 

Du-”  "ro  t.iadc;  by  .a:rgk  electrical  conj-inlcs,  ?ni  by  rariny  s;vci'lty  j'lr:.... 
Their  liar c. ft.  net  Ji.  rr  r  lt<  in  their  contribution  tc  r'  In  Industrie.'.  ,r'- 
•Jacti-'n. 

T  loi  h  no  rn<l  tclcgr->.rh  loui’n'r.t. — Thir  equipment  is  n-uo  chi»-ri;.'  bv 
Vlcjh  n^-.- ,  I  IT  ting  cen:».nlc'«!  •  no  by  firns  n,  c-ci..llr.ir.g  in  tviu.nne,  ♦.  x..- 

gnq'h,  nr  r- dio  -jyrrr.tus.  ;.ic.st  ef  it  is  so  uniiko  oth  .r  olcctric-  i 

»;qui|  nont  that  it  is  unronni-r.  to  a.nul'nctuiv  other  tlcctric  *!  t  quij'n^-iit  in 
•  r. junction  witii  it. 

The  lacnufccturing  equipment  is  gentr.'Ily  light;  the  chiof  requir-  rent 
r^r  the  industry  is  f.  s,t'cl  lly  tr' ined  jvre-'nnol  •  no  utcqur  tc  b-chnic-l 
r  sturcos  frr  routine  ■■'t'orntion  •'nd  for  rosenreh. 

A  1  rgo  c  I- city  t**  j.  reduce  cqui^'nont  rf  this  kind  is  in;  ert'nt  in 

w  r,  both  'O’'  source  cf  the  civil  if  n  tyic  :f  equlinant  c.vdifitd  for  nili  • 

t-*i^'  cipununic' tion,  .*  na  fts  scurcr  '>f  i  highly  cfficit'nt  resenreh  f  nd 
rv  nufocturing  org:;nizr.ticn  for  tlie  aovelcjment  of  oluctronic  devices  of 
griut  v-'.luo  in  ncrlai  •'.nd  nav.il  <vf.rfnr«j. 

Padlc  -nd  othtr  elactrer.ic  oi yrntug. — In  jcncetiMe  the  oolc  <.f  r,  di^- 
sets  .  nU  tube*  is  tho  a:inst-.y  cf  ti'.is  brench  of  the  uLectric.-l  industry; 
in  highly  dcvoloitd  countries  Uio  s'le  of  this  aoui.nent  eu, iKjrts  i.-.rge 
m  nufacturing  snd  research  crg:nl2t^tion3,  vhloh  ’jre  involunblt  sources  of 
oiectri-nic  r.jfniyitus  for  ccibrl  ;'ur,  oses,  os^-ecifily  fer  nerif.l  and  n  iv/,l 
itr  rf'ira.  Thb  srilitory  io;  orttjnce  of  this  equiynent  is  indict  ted  by  the 
•nnounced  intention  of  the  United  Stt  tes  Govommaht  tc  exifiid  the  Aneric;ai 
rorcetinc  i.roducticn  of  fuch  anfr^'-tus  from  250  million  eiollors  to  15  tirjos 
this  •.tnount  to  suiply  war  needs.  The  rosoarch  and  ofxnuf { cturing  org:.ni- 
sr.ti  ns  cf  Icrgc  tclejhone  cnn^tmlcs  ore  likely  tc  be  in  a  yesitien  t^  ct  - 
' j  ev  te  in  so, -flying  militray  electronic  eqaii-nent. 

W'ny  cuterirls  ore  U3«>d  in  a'nul’TCture,  ca^ng  them  stuel,  co, j-cr, 
br.as,  solder,  mien,  rnd  ■  luainuni.  Ko.id  end  .lostics  are  used  for  cebi- 
nets.  * 


hadio  set  builders  conncnxy  ri'.intain  on  cnginocrin?  stuff  t<'  c-.rry  .-n 
rca-’erch  .ind  design  the  sots,  •'jw  ui  p.ssoubly  *nd  snles  ergunisf.tion;  tney 
buy  u.st  of  the  crofonents  I'n^n  tre-  gr!;u;  s  f>f  mr.nul  '’oturers,  one  of  r-hicii 
T'.KCs  tho  tutjos,  the  other  the  r<  nalnlng  (--’’Jets.  Sone  big  fims  co..ibinc 
the  tJiiieQ  Air.ntlens. 

Tho  *'*nuf.'-cturing  work  is  ligtit,  :o»d  is  Cfurrled  -.n  -i)ols.org/doc/5e06cf/ 

uUo-tlc  cu'diines  end  by  nonen  r<*rkers.  The  engineering  stfiffs  r.f  the 
ir.rger  fir.na  ere  likely  to  bo  caj ••-bl*?  •-.f  vdv.  no.-.d  n^eonreh  ejw;  potentif:! 
develop  jK-  --'f  v  lur.ble  nilltary  oj  plications  c.f  olertrrinics.  Sinii' r 
.^•r  fTs  rvre.  td  be  found  in  ierg?  Ulophono  cciai;'.*'nle8. 


I 


>  C 


>■«  >*• 
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As  the  supply  sf  el«ctz*iu  power  incroused,  Jnpaneso  old  and 

new,  started  the  mtnufncture  of  electrical  apremtus,  .keoplTig  alwsys  in 
cdnu  tije  course  of  its  progress  in  Western  countries*  beginning  nbout 
1905,  the  largest  -inited  States  electricsl  manufacturing  coopanioe  probcbly 
rei'JLised  that  their  goods  would  meat  severe  conpctltlon  In  Jop«#»  witii  its 
low  labor  cost,  tolerance  for  somewhat  lower  quality,  and  proclivity  for 
rcpj'ing  machinery.  They  decided  that  a  profitable  course  would  be  to  act 
C.8  financiers  and  teachers  for  the  Japanese  industry,  taking  their 
from  subst-antiri  sht-res  of  ownership  which  they  received  in  return  for 
trioir  financial  and  technical  services. 


The  Mitsui  and  Mitsubishi  families  had  developed  great  trrding  end 
industrial  organizations  and  had  token  up  heavy  electrical  manufacturing, 
end  with  these  the  United  States  firms  first  concluded  ngreemonts.  United 
States  capital  was  put  into  the  industry.  United  Stetee  patents  were  made 
avrllable,  and  by  exchange  of  engineering  personnel  the  JtqgnBesc  itrere  given 
the  benefit  of  American  technical  progress  wd  monuf ucturiJipjpeethods  •  At 

least  one  Japanese  firm  concluded  oimilAr  orrrjigementB  witilJ^  leading  Germ."n 
electrical  fine*  Other  Amerieon  films  in  various  branch^pf  tho  industry 
followod  tho  same  course.  As  late  as  1936  a  well-known  fStaios 

olectrical  coBqxny  ofroeJ  to  coach  a  largo  Japanese  fir*  il^  jpui  building  and 
operation  of  r.  factory  for  tho  ounufaeturc  of  instruaonta  of  ]imeric:-n  design 


in  Japen.  How  well  theso  programij  sticceedod  is  scon  froa 
1930  one  of  the  largest  Amerlc^tn  elootrlcr.1  firms  closed  i 
sidinry,  as  there  was  no  longer  c  market  for  tho  American 
firm.  Another  leading  American  firm  was  doir^;  als^st  no 
tine.  ’  !i 


)  •. 


Under  American  nehooling  the  Jap.'ja98e  firjis  becaoa  ab! 
rppr.ratus  vhicii  in  size  and  quality  are  not  fox  behihd  Uio 
United  States.  In  the*  volumu  of  such  eqiiipmetat'  wiiieh  the; 
glvtn  time,  however,  they  were  far  behind  the  largo  shops  o; 
StfltCS.  . 


I'Xullo  heavy 
o  in  tho 
krJee  in  n 
United  * 


A  subsidiary  of  Mitsubishi  has  becono  one  of  the  tw6  lending  mekerr  of 
rr^ioE,  telephones,  and  lumps,  tho  other  being  o  fomer  subsidiary. of  a  , 
large  United  States  fim.  Here  again  the  Japcjioco  companies  wore  supplied 
v.lt.;i  the  best  hlgh-rroduction  moohinery,  and  schooled  in  technical  and., 
•rnufacturing  methods. 


f 


oct  Uint  in 
esc  sub- 
odo  of  this 
at  thi't 


In  addition  to  tho  large  firms,  tiie  industry  included  naiflr  small*  r 
^res  cf  substantial  size  'ind  hundreds  of  small  hone  -woiiCBhops,  in  some  of 
./kich  only  one  or  two  workors  nirde  aono- simple  part  f^#»^:/MlvM|9HM§.F^doc/5e06cf/ * 
It  hf.s  been  estimated  that  in  tho  incandescent  lamp  Industry  there  were,  in  | 

addition  to  the  largo  factories,  300  small  fr-ctories  having  on  average  of 
cbout  20  employees  each,  and  at  least  1,500  more  family  worksiwp#  having  an 
average  of  less  than  4  r.orkcrs  eadi.  Most  of  thase  small  factories  and  j 

shops  were  controlled  by  the  head  of  c  family,  •vho,  -when  business  wus  poor. 


I 
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tlnif  froods 


20.5 

29.4 


T^^af^uull  .ui  g/doc/5e06c 

749.6 


IMTO  t'ti  l 


flnglneering  «piipMnt 

;  8»Gvy 

Weter  and^ 


Sfcurchll^ta  - 
TotiJ.  — 

a 

Consimara*  eqvdwont 
Stori<g6  bcttcriea 


i»c \tcr8 


28.3 

4.0 

2.6 

2.7 


’  Gencrato^^ - ^ - 

Motors  -  .  ..^ 

I  Tnnaforiy^  ..  .  - 

Tjocoootl^d' ^ - 

‘  Totol^’  ♦— — — — 

Othtrr 

E,  Teloohone  .ind  telagra^Ji 

^  Convertors  . . . -  — 

^  Reotlflors  '  ^ 

Maters - -  ■  — 

fire  ond  Ci-ble  ~ 


8.2 
18.3 
30.8 
97.6 
-51  ..7 


8.2 

21.4 

2.5 

1.7 

1.0 

3.3 


7.7  ii/59.8 
1.5  I  1.7 
9«3  t  .8 
fiA  I  3.2 
7.%  t  102.4 


li/  80.7  ’  :y  123.6 

1.4  :  1.3 

.9  :  2.6 

12.6  :  17.3 

159.9  t  179.4 


Ti.ble  4*-*  Electricul  c)pir:.tust  lB'>orts  Into  Jc%d,  by  kinds, 
1928,  *1929,  1933,  cna  1936-38 


>i^jTTrpi7>n 


Insulcted  vire  ond  cttblot 

SubotTlne  tclegrcih  — - 

Other  insol/itcd - 

Meters,  oioBieters,  voltmeters, 

und  wattneters  ^  — ■. - 

S>'.tt«rle8 - 

Telogr(.ph  .oporatus - 

Radio  apparatus  - 

Tclophooe  apparatus  - 

Generators  and  aotors  - 

Tranafomers - 

Genbrator-prijpt  nover  sets  — 

Stean  turbines  und  pt^s  - 

Fater  turbines  - 

Total  - 


973 

354 

894 

594 

2,494 

6,a5 

1,015 

'349, 

499 


1,685  * 
257  » 

1,235  I 

422  t 


t 

-  I 

75  I 
178  t 

106  t 


-  I 
•I 

173  I 

100  t 


2,323  I  2,269  i  792  :  1,405  t 

6,831  I  1,735  *  1,669  t  1,669  i 

653  I  65  I  136  I  ■  170  I 

1,325  I  113  •  102  I  19  I 


792  : 
1,669  X 
136  I 

102  I 


1,405 

1,669 

170 

19 

1,054 


^1^594 

^'^100 

1,784 

2,589 

177 

119 


Total - X  15,343  x  18,42i  i  5,W)t)  * I  /,77^ 

_ _ «  » _ i _ 1 J - 1 - 1 - 

l/Anothfcr^esslf  Ic-ti  in  "other  XMters"  auy  cont-ln  an  unkno*^ni  amount  of  electric 
aeters.  The  toteJL  iii.iorts  under  this  (gus^icatim  <4%  large  (2,063,000  yen  in  1929 
and  1,838,000  in  1923)*. 

Souircex  Official  tredo  sthtistics  of  Japoik 
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I 
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t  I 
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I'Mc  !).-  n..ctric- 1  -ip'  r  .tas;  Ir.p-.-tr.  InV  '  .r.-in, 
by  countries,  1928.  19:9,  1933,  no  193:-31 


[In  thjur.r  :v 


Country 

St.uU'r - 

r.rlt'.ln _ 

9«  r>  ;on> - - 

?  - - 

rv;itacTl..nd - 

Franco  - 

All  jtlcr  - 

T  <l  1  — . . 


6,990 
2,  7’ 
4,084 
167 
1,289 
180 
26^ 
15, .43 


V,.'78 

3,393 

5,100 

400 

907 

95 

_ 

18,422 


1'  yen) 


1,340  : 

73  3  ; 
-,>19  : 
17/  t 
"67  : 
88  : 

-4i-i 

5,006  : 


SMircoi  OfficU  l  tr^lL  st  tiatlcr  'f  J<ipGn. 
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’,:'94 

1  ,i6i 
1,588 
J(:4 
517 
>3 

— 

4,968 


J’,324 

236 

.',156 

50 

416 

3 

_ 87, 

5,271 


3,476 
ll'l 
3,6o; 
3  56 
276 
1.^ 
»1 

7,775 
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l^^^ortL 


Exports  exptuided  r-piclly  in  the  decide  1929-39;  In  192V  they  hcd 
tunounteri  to  only  20  million  yen,  but  by  1937  h(.d  ,.(.SBed  the  hundred  niilloj; 
yen  Ui;rk,  uid  by  1939  totulod  I35  million  yon.  Thin  totol  ranks  among  the 
li  r(_<»r  exports  fron  Japan,  and,  as  the  row  naterinlc  nceaed  to  moke  these 
product.-i  are  to  a  large  extent  available  in  Japan  or  not  very  cosily  to 
import,  Uic  lu.junt  of  exchange  created  by  such  exports  was, at  least  in 
tf.eory,  4/  considerable. 


jkiost  of  the  exports  sere  to  Empire  areas,  especially  K'^antung  ar.d 
i:orc*a.  Those  to  Kvar.tung  v/ere  in  large  part  prohnhj.y  for  chipmei.t  Inland  to 
i.iancnuria.  Oi  the  nun-Empire  areas,  Ct.inu  received  lur^e  ijuantitivs, 
■"Ithoupn  the  United  Stotes,  British  Indin,  und  the  United  Kingdom  were 
also  tmport.art  mnrkets.  Some  noniadustrinl  goods— ino'inddBcert  lamps, 
sockets,  flashligiits,  and  lighting  fixtures — '.'ent  mainly  to*  Great  Britain, 
the  United  States,  Chinn,  and  South  America.  Total  oxp>orts  of  '(hese  Itons 
decrensed  or  romoir.ed  stutionr-ry  from  1936  to  19.36»  rhoreae  exports  of 
inuui<trial  goods,  going  mostly  to  Empire  areas*  Iricreasod  (shipsiontB  to 
b'anchuria  and  Kvantung  ivere  largely  capitol  1"  furthorriice  of  the 

progr'im  for  building  up  sduixos  of  supply  in  flovorable  locations  rithin 
the  Ettpire).  (foe  tables  7,  8,  nnd  9.)  ' 

f  '  •  • 

It  dce?  not  saea  probable  that  Jnpnn  vrould*  in  the  neer  future*  ejqwrt 
tl.e  mare  hlgldy  technical  goods,  .»8*  ecially  to  Kostem  countries  even  were 
it  uUo.red  to  do  so.  Such  goods,  exomj.les  of  vdileh  are  large  turbo¬ 
generators,  meters,  telephone  tjid  some  ty,;es  of  radio  nppeirotus*  and  evltcb- 
gear,.  ow  bought  mostly  by  large  corpora tioos  idiich  nre  l^ely  to  insist  on 
high  v-;uallty  und  on  buying  i*roo  firms  of  recognized  reputation*  ratlieip  than 
on  lov.'  price.  They  might,  however,  be  sold  In  Asis. 


Other  classes  of  gooda  are  cold  directly  Or  indirectly  to  small  con¬ 
sume  ri ,  many  of  when  ore  not  in  a  position  to  judge  or  appreciate  quality 
and  vaho  buy  more  largely  on  the  basis  of  price.  These  goods  coneist 
costly  of  simpler  types.  Probably  Jr}jan  could  export  a  relatively  small 
n.unntity  for  sale  at  the  low-price  end  in  the  more  dlscrlnlaating  markets, 
such  at  the  United  States  and  Europe,  and  a  larger  quoiitity  for  sole  in 
the  less  discriminating  markets.  Eitaoples  of  such  goods  are  flashlights* 
dry  butteries*  wiring  devices,  small  cctors*  lamps,  end  hous^fed  appliances, 
lyw.  labor  rates  give  Japan  an  advantage  In  onerting  these  gocK  to  certain 
orovs  in  competition  with  Wc-etem  nations.  £ 


^  It  is  noted  that  a  large  part  of  the  exports  WBte  lt)(0:/^'»i«iiw.|®^to§ii<j>rg/doc/5e06c£ 
Implro  areas. 


*  - 


K. 


I  I 
I  I 


I  f_ 

I  L< 


If  f~i  I  f  t  t  ^ 


t 


I 

I  I 


I  I 


I  • 
1  I 


Enpir*  areas: 
KruituD^  — 

Korea.. - 

Uanoittria  > 
Eortiofc 
Totll - 


oiAria  — - — 

LiQM 

ut^ - — 


Uon-Ekplret 

C'l'.lr^  —  ■  - 

United  States  — — 
itrltlah'Sndla  — — 

Groat  Qvitoln  - 

UetherlaiKle  Indies 

ArgentldA - 

Asiatic  rossia  - 

Russia  id  Europe  - 

All  otha^, - 

Total  ■■  — 

Grand  total  — 


5,334 

4,499 

1(5' 

J..g5.5 

11,098 


2,675 

2,846 

581 

617 

292 

113 

166 

2 

_1jML 

9,1.34 

20,232 


10,467  :  24,622 
4,518  :  19,828 
739  I  2,288 
2.1TO  i  ,.5.675. 
17,694  J  52,413 


2,071 

3,070 

1,425 

2,023 

708 

389 

182 


13,772 


6,566 

4,617 

3,740 

2,429 

840 

565 

3,519 

4,098 

5.876 

32,250 


31,666  ;  84,663 


40,600 

23,969 

4,593 

.■■S.M6. 

74,390 


7,369 

4,406 

3,688 

2,620 

1,222 

896 

828 

396 

-  7.591 

28,926 

103,316 


54,431 

18,153 

9,907 

87,957 


13,041 

1,704 

1,322 

1,370 

683. 

W 

34 

6 

22,382 

110,339 


30,393 


U0,893 


1,'  Country  distribution,  other  than  Korea,  not  reported.  Exports  to 
Fcrmoja  not  aeailnble. 

Source:  Officiki  statistics  of  Jn'Min,  Korea,  and  foraosa. 
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T  ibl«  9.-  eiertrJonL  aQulpra'.ntt  Expc-rtr  fron  J'ipcn»  by  kinds  and  eomtrisSf 

1929  and  193&-Coiitlnuad 


(In  thWBMdff  if  YWl) 


iifanchuriai 
itind  1  and  t 

i  K-..nntungi 

(orea 

Ifomosa! 

.  .  India  Spates, 

Great  * 
BriUlnJ 

S' 

otnor 

Total 

• 

t 

i'OCs  1 

Copiier  wire,! 
Icre  — — .j 

! 

! 

! 

5,427  I 

y 

t  !  i  : 

!  :  1 

:  :  : 

y  !  459!  2a9  ! 

t 

1 

t 

y  « 

y  *’ 

6,l6Z 

Coj.per  wire,! 
inaulr.ted  -! 

! 

15,951  ! 

6,  XI 

•  •  • 

1,638  !  3,59->:  1C8  ! 

t 

y  » 

! 

13  ! 

: 

216! 

27,526 

"eterc  and  ! 
•y  .rtc  -I 

! 

2,547  ! 

y 

:  !  ! 
y  415:  8  ! 

: 

,  4: 

4: 

! 

119! 

3,'>97 

S'.tterioB  — ! 

2,235  1 

y 

1,X1  !  592!  11  i 

4: 

y  : 

391 ! 

4,234 

Toiegr&ph  ! 
'.pparatiis  -! 

i 

1,705  ! 

) 

)  !  220!  '  ^  : 

! 

y  » 

y  0 

• 

• 

! 

Telephone  ! 

!)2,797: 

)  646  !  !  i 

• 

• 

:) 

a: 

U,177 

r.ppQTQtUS  -! 

6,984  ! 

) 

)  !  748!  3  ! 

y  » 

y  0 

! 

P'.aio  I 

apparatus 

! 

1,942  ! 

y 

!  !  ! 
1/  :  258:  8  I 

y  i 

! 

2  ! 

89i 

2,299 

Generators  ! 
and  Dotors  : 

7,186  1 

6,211 

!  !  : 
V  !  3,004:  28  ! 

y  i 

1  : 

• 

137! 

16,560' 

Tr  nsforaors: 

5,301  1 

y 

y  :  794:  3  : 

y  I 

17: 

6,117 

Sv/itchw-o&riis: 
:cad  switch-! 
tfcar - : 

! 

3,9CC.  : 

y 

:  :  : 

*  S  • 

jj  !  715:  11  : 

• 

• 

1 

1: 

! 

: 

y  « 

! 

! 

13: 

4,7X 

Ciler  oioc-  : 
trlc'J.  : 

■jwct-ner}' 

• 

• 

: 

4,915  : 

y 

*  •  • 

•  •  • 

•  e  • 

•  •  e 

1 , 684  :  4I4 !  2  ! 

: 

: 

y  s 

! 

: 

6  : 

! 

: 

103! 

7,124 

••lectric  : 

-'.ns - : 

: 

527  : 

y 

•  •  • 

1/  i  27oi  248  i 

! 

y  « 

! 

y  : 

! 

99! 

1,144 

li^nal  : 

Ufi-avr.tvis 

1,162  : 

y 

y  i  li  1/  i 

y  i 

! 

y  » 

! 

ll 

1,164 

Inomoesoent: 

- ! 

• 

• 

1,028  ! 

1,327 

•  •  • 

1/  :  652:  269  : 

: 

1,477! 

! 

86  : 

! 

3,184! 

C,025 

. lathllghts  ! 

U5  : 

y 

y  !  69!  5  : 

40: 

120  ! 

310! 

709 

rxtures,  : 

ire-  ble  ! 

..  r.ps,  1 

socket  ,otc4 

• 

• 

• 

« 

• 

919  ! 

y 

:  :  ! 

!  *  • 

:  :  : 

1/  !  289:  270  ! 

: 

: 

: 

167: 

i 

i 

375  : 

: 

! 

! 

546! 

2,566 

Ot.ic’”  elec-  : 
tria:l  gooob 

! 

y  s 

y 

:  :  : 
4V«i  :  L'  :  1/  '> 

y  i 

i 

y  « 

: 

y  : 

4‘/8 

i'.iiruAntor;*  : 
'_;d  «*loc-  ! 
tiict-1  : 

pcrceiain  -i 

• 

• 

: 

: 

2,067  ! 

1,817 

:  :  ! 

:  !  : 

:  :  : 

y  !  506!  98  1 

PURL! 

! 

i 

11 ! 

http://wwv4.legal-toolj.org/doc/5e06cf/ 

:  : 

1  i 

9  !  184!  4,^3.'> 

■'lectric.-l  ! 
Cv'xbon  — — ! 

! 

368  1 

y 

:  :  : 
y  :  17!  1/  I 

! 

y  * 

! 

y  » 

t 

64! 

46/ 

Total  — — ! 

a,  337  : 

1«,153:  5,466  !]3.v'.4l!  1,322  ! 

i,7ui.! 

lj,370  ! 

6,^! 

110,339 

\J  !‘ot  3epAr:;tcly  reported. 
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